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Thank you for becoming an ExploraToy customer and for ; 
purchasing Star Tower. We hope you have fun using Star 

Tower to explore the starry universe around you. Please take 

a few minutes to become familiar with the Star Tower—what 

it can do, how it works, how its parts function, and so on. 

Then, listen to the audio tape as soon as you become famil- 

iar with the way Star Tower works. 
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What Is Star 
Tower? 


Star Tower is a unique 
device that projects 
seasonal starfields in 
3-D. It is an easy to use 
and accurate reference 
whether you use it to 
project starfields in- 
doors or work with the 
Special Constellation 
Projection Disk out- 
doors. 


What Are the Parts 
of Star Tower? 


JS 


j 


WV), On/Off Dimmer 
YP Switch 


Special 
Constellation 
Projection Disk 


Battery Compartment 


CAUTION: While the bulb is operating it gets hot! Do not touch the 
bulb except to replace it, and then only when it is cool. 
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How Does It Work? 


Star Tower has a bright light positioned in exactly the right spot. 
An on-off dimmer switch is located at the top of the Star Tower. 
Use the level of brightness that fits your viewing conditions. When 
a star dome is placed on the Star Tower, the light shines through 
the dome. The stars, constellation names, and constellation 
outlines are projected onto the walls and ceiling of the room. The 
farther the light travels before hitting a wall’s surface, the bigger 
the image of the stars. Experiment with different distances from 
the walls to find the size you like best. Once the stars are pro- 
jected, make mental notes of where some of the easy-to-spot 
constellations can be found. 

Replacement Bulb : Model # LM2A001 


What Is The Special Constellation 
Projection Disk? 


By using the special constellation projection disk, you can take 
Star Tower outside and use it as a star chart to help find your way 
around the night sky. Simply hold the special constellation projec- 
tion disk close to one of the domes placed on the Star Tower to 
see the stars and constellations close up. 
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What Are The Horizon Sections? 


The place where the sky meets the earth’s surface is called the 
horizon. From most places on Earth, the sky meets the surface in a 
smooth straight line; however, from your backyard the horizon 
may be cluttered with all sorts of buildings, trees, hills, etc. To 
make the projected view of Star Tower realistic, 90 degree sections 
_ of sample horizons are included. Place these in position around 
the edge of the Star Tower support structure as shown. 
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You may want to create a set of horizon sections that more accu- 
rately show what surrounds your personal observing site. On a 
stiff sheet of paper draw four horizon sections showing your area. 
Carefully cut them out and use them in place of the included 
horizon sections. 


How Do You Install The Batteries? 

Star Tower uses two C, alkaline batteries. To install the batteries: 

1. Remove the dome and horizon segments. 

2. Carefully lay Star Tower on its 
side. 

3. Remove the battery compart- 
ment door on the bottom by 
pressing where indicated and 
lifting it out. 

4. Insert two fresh C batteries as 
shown on the polarity diagram 
inside the battery compartment. 

5. Replace the battery door, hori- 
zon segments, and dome. 


How Do You Find The Stars And 
Constellations? 


To help locate, describe, and chart the motion of objects in the 
universe, astronomers have adopted a system of map coordinates 
not too different from that used on Earth’s geographic maps. 
Astronomers created a large imaginary sphere in the sky around 
the earth and called it the celestial sphere. They then divided the 
celestial sphere into a north celestial hemisphere and a south 
celestial hemisphere using a celestial equator—the earth’s 
equator projected into space. In the same way, the earth’s equator 
was created to divide the earth into two geographic hemispheres, 
the northern hemisphere and the southern hemisphere. 


North Pole 


Northern 
Hemisphere 


Star Tower was designed 
for these latitudes. 


North Celestial Pole 
/ 


South Pole Southern Polaris 


Hemisphere 


North Celest 
Hemisphere 


South Celestial 
Hemisphere 


South Celestial Fole Celestial Sphere 


Circles of declination are added to the celestial sphere to help 
astronomers locate how far north or south an object viewed from 
Earth is from the celestial equator. Circles of declination are mod- 
eled after Earth’s latitude lines. Latitude—the distance of a place on 
Earth from the equator—is measured in degrees (°) minutes (‘) and 
seconds (“). Positive latitudes are north, while negative latitudes 
are south of the equator. In space, circles of declination are mea- 
sured in the same way, and function like Earth’s latitude lines. 


Earth Celestial Sphere 


To locate objects east and west, a fixed point is selected to begin a 
celestial-type of longitude mapping. This point is at an intersec- 
tion of the ecliptic (the apparent path of the sun across the sky) 
and the celestial equator. To distinguish measurement of this 
direction from circles of declination, astronomers use hours (h), 
minutes (m), and seconds (s). The distance of an object from this 
point is called right ascension; it starts with 0 hours at the fixed 
point and increases eastward. N 


Celestial Sphere 


There are two other points of reference you should know before 
starting your sky viewing adventures: the zenith and the celestial 
meridian. The zenith is the spot in the sky directly over your 
head. To find it just look straight up into the sky. The zenith moves 
as you move, so it is different everywhere you go on Earth. The 
celestial meridian is the imaginary line connecting the north and 
south points passing through the zenith. 


Zenith 


Celestial Meridian 


Observer's Horizon 


With this information, you can find anything in the night sky! 


The first time you use the special constellation projection disk 
outside, rotate the Star Tower until the notch on the tower is 
lined up with the North Star or true north. This north locating 
feature on the Star Dome is important and should always be used 
to properly align the Star Dome. 


After learning where the key features like Cassiopeia, the Big 


Dipper, Orion, and the North Star are located in the sky, you will 
automatically know directions on clear nights. 
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How Do The Star Domes Work? 


Since the stars we see from our place on Earth are always chang- 
ing, there is a dome for each of the four seasons: winter, spring, 
summer, and fall. They show most of the brighter stars and con- 
stellations visible to the typical observer at about 35° North 
latitude. These domes will work well no matter where you live in 
the Northern Hemisphere. When you project the stars into your 
star chamber, just imagine you are in the center of all the action. 
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Each of the four seasonal star domes contains the brighter and 
bigger constellations, constellation names, 
brighter stars in the constellations, constella- 
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tion outlines, names of the brightest stars, 
the ecliptic, and the celestial equator. 


Keep your star domes clean and stack or 
store them carefully so they do not get 
scratched or dented. If you have to clean 
them, spray a little window cleaning 
solution on a soft cloth and gently wipe 
the surface of the Star Dome—be sure not 
to rub. 


How Many Stars Does Star Tower Project? 


There are 88 named constellations in the sky. Star Tower shows the 
major constellations and stars that most of the world’s population 
can see—those that can be seen from about +35° latitude. Alto- 
gether, there are hundreds of stars on the four seasonal star domes. 


How Do Astronomers Measure Distance? 


Objects in space are so far away that miles are too small of a unit to 
describe distances beyond the inner solar system. A commonly 
used unit for interplanetary distances is the astronomical unit (AU). 
It is the average distance from the sun to the earth, which is ap- 
proximately 93,000,000 miles (150 X 10° km). For interstellar 
distances, light-years are used in popular astronomy. The speed of 
light is 186,252 mi/sec or 299,792 km/sec. One light-year is the 
distance light travels in one year. That distance is approximately 6 
trillion miles (6,000,000,000,000 miles) or 9.5 X 10"? km. The 
abbreviation for light-years is LY. Large distances are also measured 
in parsecs. One parsec equals 3.26 light-years. The abbreviation for 
parsec is PC and for kiloparsec, KPC. 


What Is The Farthest Star You Can See That 
Is On The Tower? 


The farthest visible star shown on Star Tower is called Wezen. You 
can see it in the constellation of Canis Major, 10° south of Sirius. 
This constellation is visible all winter in the evening sky. Wezen is a 
yellow supergiant about 2,600 light-years away. It is so distant that 
the light you see now left Wezen in about 550 BC when Greece 
was the most advanced nation on Earth! Who knows what future 
civilizations will be viewing the light leaving Wezen right now! 


What Is The Nearest Star Visible Both On The 
Star Tower And In The Sky? 


The sun is the closest star, but it is not on the star domes. The 
closest star shown happens to be the brightest star visible from 
about +35° latitude. That star is in Canis Major. It is called Sirius, or 
Alpha Canis Majoris. One of the reasons Sirius appears to be so 
bright is that it is only nine light years away from Earth. Only nine 
other stars, including the sun, are closer than that! 
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THE UNIVERSE AROUND YOU 


Just how much of the universe are you seeing when you look into 
the night sky? All of it? Some of it? Actually you are seeing a very 
small portion of the universe when you look in the sky! 


Humans are super tiny organisms living on a small part of a tiny 
planet spiraling around a fairly average star (127th brightest of 
those visible from Earth) in a dusty part of a spiral arm of a galaxy 
that is one of at least 10 billion other galaxies rushing around the 
universe. To learn more about the universe around you, read the 
following information, refer to the tables and charts in the appen- 
dices, and listen to the audio cassette included in the Star Tower 
set. Before you know it, you will be an informed observer! 


Our Solar System 


This picture shows the earth and its relation to the other planets 
and our sun. The sizes and distances are not to scale. 


Information about the solar system is constantly being updated by 
new information gathered by satellites, the Hubble Space Tele- 
scope, and new ground-based telescopes on Earth. Appendices 1 
and 2 (pages 19 and 20) show some of the most recent informa- 
tion on the planets. It is based on the Observer’s Handbook 
published by the Royal Astronomical Society of Canada. 


STARS 


Distance And Brightness 


The stars you see in the sky, excluding the sun, are visible only as 
points of light. Some look bigger than others, but that is due to 
their brightness, not their size or distance. You can see on the 
table of bright stars in Appendix 5 (page 24) that some of the 
stars are bright because they are close. Others are bright even 
though they are much farther away because they are incredibly 
powerful or very big. 


When you compare the distances of the stars to their brightness, 
remember that brightness changes as a square of the distance 
ratio. For example, if there were two stars, identical in power- 
output and temperature, but different in distance from Earth, the 
closer one would be brighter! But, by how many times? 
Say the closer one, star A, is 10 light-years away and the other, 
star B, is 30 light-years away. How many times closer is A com- 
pared to B? 

30 light-years/10 light-years = 3 times closer. 
Since the brightness changes as the square of the distance, we 
have 3? or 3 squared or 3x3 = 9. 
Star A is nine times brighter than star B. This is a general relation- 
ship for all point sources of light. 


Star Names 


Many stars are referred to by their ancient Greek and Arabic names 
or named for their position or brightness within their constellations, 
e.g., 61 Cygni or Epsilon Eri. Others are named for the star catalogs 
in which they are listed, e.g., BD stands for Bonner Dutchmusterung. 
That’s German for the Bonn Star Catalog. Barnard’s Star is named for 
the astronomer who has been tracking the star’s motion for years 
looking for evidence of an orbiting planet. 


Solar Neighborhood 


Our “solar neighborhood” includes stars out to 40 light-years from 
the sun; however, not all of these stars are shown below. If we plot- 
ted all of these stars, the diagram would be too crowded to read! 
So, only the brightest and most interesting of the 30 closest stars 


are shown. 
Each ring = 5 light-years. 
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Most of the stars you see in the night sky are within a distance of 
2,500 light-years. They are part of what is known as the spiral 
arms of our galaxy. For more information on the stars in the Solar 
Neighborhood see Appendices 3, 4 and 5 (pages 21-24). 
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Our Galaxy 


There are three main types of galaxies in the universe: elliptical, 
spiral, and irregular. They are named for their shapes. 


Our galaxy is called the Milky Way or Home Galaxy. The Milky 
Way is a fairly large spiral. It contains 100-200 billion stars, includ- 
ing the sun, and all sorts of other cosmic objects such as clusters 
of stars, clouds of gas or nebulae, supernovas, neutron stars, white 
dwarfs, black holes, binary or multiple star systems, and dark 
matter (the unseen “stuff” between the stars). 
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Side View 


The Milky Way is a huge spiral of stars 100,000 light-years across 
and about 10,000 light-years thick. The two main parts of the 
Milky Way are its nucleus, or core, and its spiral arms. There may 
be 100 billion stars in the Milky Way and the total mass, or 
amount of matter, may be as high as 200 billion stars! Our star, 
the sun, lies about 30,000 light-years from the center of the 
galaxy. The stars in the disk are young and hot compared to the 
older stars in the nucleus. Globular clusters are big balls of stars, 
numbering about 500 for the entire galaxy. Each contains any- 
where from 1,000,000 to 100,000,000 stars! The spiral arms are 
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home to about 15,000-20,000 open clusters like the Pleaides or 
the double cluster in Perseus. Both are on the star domes and can 
be seen with binoculars in the night sky. 


Brightest Galaxies In The Local Group Of 
Galaxies 


The Milky Way is part of a group of galaxies called The Local 
Group. At the moment there are 23 galaxies identified in The 
Local Group, most clustered around the two giant spiral galaxies: 
the Milky Way and the Andromeda galaxy. The Andromeda galaxy 
can be found on your fall and winter star domes and in the night 
sky during these seasons. For more information on the brightest 
galaxies in The Local Group see Appendix 7 (page 26). 
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Altogether, there may be 500-600 billion stars in the Local Group. 
Astronomers believe that there could be millions of planets among 
these stars. Some of these planets may even be home to living, 
intelligent beings—who may, at this moment, be looking deep 
into space at our galaxy and wondering “could there be? ... Nah!” 
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SEASONAL STAR DOMES 


If all the stars were visible at all times, we would need only one 
star dome. But, in reality, as the earth moves around the sun we 
see a changing but repeating pattern of stars, season after season, 
year after year. As the sun sets each day, different stars become 
visible in the evening sky. 


LEO 
July 23-Aug. 22 


CANCER oe VIRGO 
June 22-July 22 f »y Aug 23-Sept 22 
4p 
LIBRA 
Sept 23-Oct 22 
GEMINI 
May 21-June 21 


yy SAGITTARIUS 
HW Nov 23-Dec 23 


CAPRICORNUS 
Dec 23-Jan 20 


AQUARIUS 
Jan 21-Feb 19 
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The four star domes in your set show how the stars look at about 
8:00 PM local time during the four seasons of the year. This table 
shows some highlights visible on each seasonal star dome. 


Star Dome Views 


Star and Constellation Features 


Season 
Day and Time 


FALL SKY Pegasus on the meridian, Cassiopeia 
October 15th at 10:00 pm high in northeast, Summer Triangle 
November 15th at 8:00 pm (Vega-Deneb-Altair) setting, Capella 
December 15th at 6:00 pm in the northeast, and Fomalhaut by 
itself low in the south. 


WINTER SKY Winter Ellipse (brightest stars in 
January 15th at 10:00 pm Auriga, Gemini, Canis Minor, Canis 
February 15th at 8:00 pm Major, Orion, and Taurus) dominates 
March 75th at 6:00 pm the sky; Orion on the meridian; Big 
Dipper rising in the east; Cassiopeia 
and Andromeda setting in the 
northwest; Perseus high in the 
northwest; Leo rising in the east. 
There are more bright stars visible at 
this time than any other season. This 
exact scene is also visible to early 
morning risers at approximately 5-6 
AM in late October. 


LATE SPRING SKY Leo and the Big Dipper on the 

April 15th at 10:00 pm meridian; Arcturus and Corona 

May 15th at 8:00 pm Borealis high in the east; Centaurus 

June 15th at 6:00 pm skirting the southern horizon; 
Capella and Sirius are in western sky. 
Vega rises high in the northeast while 

Arcturus sparkles in the west. 


SUMMER SKY Summer Triangle (Vega-Deneb-Altair) 
July 15th at 10:00 pm on the meridian, Big Dipper grazing 
August 15th at 8:00 pm Re froriaan ace nertiveass, Ser 

‘ ius low in the Southwest, Sagit- 
eee eneee ae faiths and Capricornus on either side 
of the meridian (west and east 
respectively), Cassiopeia rising in the 
northeast while Arcturus is in the 
west. 
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What Is The Ecliptic? 


Notice there is an arc on each of 
the star domes called the ecliptic. 
The ecliptic is the apparent path of 
the sun through the sky during a 
year’s travel time of planet earth. 
Remember, it is really the changing 
position of the earth, from day to 
day, that causes the sun to appear 
to change its position. 


The constellations that lie along the ecliptic are there for a long 
time. Here they are from the start of spring for a year’s period. 


ASTRONOMICAL CONSTELLATIONS OF THE ZODIAC 
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Planets And The Ecliptic 


The ecliptic is also an important reference point because it is 
where the planets can be found in the sky. The planets orbit the 
sun in a fairly flat slice of space. The band of sky through which 
the planets move is called the Zodiac. 


The Zodiac ‘ 
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To find the planets, check the constellations of the Zodiac shown 
on your Planetary Finder Charts. 


While the stars can be counted on decade after decade to be in 
about the same place in the sky relative to other stars, the planets 
seem to wander around. In fact, there was a time when entire 
nations, like Greece and Rome, believed that the planets were 
gods, who were to be worshipped and honored. All that changed 
with the discoveries of Galileo, Kepler, and Newton in the 17th 
century. 


Though the planets do not stay in a given spot in the sky, their 
motions are predictable. Take a look at the Planetary Finder Chart 
insert. These charts were developed by the astronomer David 
Chandler. Notice that the abbreviations for the twelve constella- 
tions of the Zodiac are printed at the top of each table. The line 
dividing the constellations in half represents the ecliptic. A planet 
can be either on the ecliptic or slightly above or below it. The sun 


17 


is always, by definition, on the ecliptic. You can see that the Zodiac 
constellations differ in how crowded they are with stars. For ex- 
ample, Sagittarius and Scorpius are much more densely populated 
than Aries, Pisces or Aquarius; so planets are easier to find in these 
less dense constellations. The months and days are seen on the left 
of the planetary chart. Each row represents a set of ten days ( Jan. 
1 to Jan. 10, Jan. 11 to Jan. 20, etc.). On the right border of the 
chart are the years (1994-1995) and the sun and visible planets: 
Mercury, Venus, Mars, Jupiter and Saturn. The line representing 
the sun is very heavy and dark. Notice that Mercury's path is quite 
wavy due to its closeness to the sun and its rapid orbital motion. 
On the other hand, the distant planets like Jupiter and Saturn 
change position very slowly. Jupiter spends a year in a given 
Zodiac constellation, while Saturn spends two years! 


Example 


Let’s see if you can use the Planetary Finder Chart for an early 
spring night, March 30, 1994. The sun is in the middle of Pisces. 
Mercury is found in Aquarius and to the right of the sun. Venus is 
to the left of the sun and on the border of Pisces and Aries. Mars is 
in Aquarius also, just to the left or east of Mercury, but Mercury 
will pass Mars in less than a week. Jupiter is in the middle of Libra. 
Saturn is in Aquarius. Now try to find the planets in the real sky. 


Tracking Planets On The Star Domes 


To track a planet on your star domes use a fine-point indelible 
marker to write the planet’s symbol on a one inch square piece of 
plastic wrap. Locate the constellation where the planet you are 
tracking appears at the time you are tracking it and stick the 
plastic wrap symbol onto the correct star dome. Do this for all of 
the visible planets. 
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Mercury Venus ars Jupiter Saturn 


Planet tracking and star gazing are fun and give you plenty to think 
about when trying to figure out how all this “cosmic stuff” works. 
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Appendix 3 
SOLAR NEIGHBORHOOD 


NAME/ DISTANCE V/NV SPECTRAL CLASS COMMENTS 
DESIGNATION LY LUMINOSITY 
1. Sun 0.000015 POMttock Gay A medium sized star. 
2. Proxima Cen 4.2 M5 V Nearest star—cool red 
dwarf. 
3. a Cen 4.3 G2V Practically identical to the 
(Rigil Kentaurus) sun. Bit cooler. 
4. Barnard’s Star 6 M4 V A reddish dwarf star, 
possible planet in orbit. 
5. Wolf 359 M6 V Cool red dwarf star. 


6. BD+36°2147 M2V Cool orange-red dwarf 
star. Suspected unseen 


companion. 


AV Brightest star in night 
sky—white dwarf 
companion. 


F5V White yellow star, 6 times 
brighter than the sun. 


G8 V A sun-like star but cooler. 
A bit yellow. 


7. & CMa (Sirius) 9 


8. o& CMi (Procyon) 11 
9. t Cet 11 


10. 61 Cyg 11 K4V Orange dwarf with sus— 


pected planet. First star to 
have distance measured! 


MV Red dwarf star. Cool and 
dim. 


M3 V Red dwarf star. Cool and 
dim. 


A7V A white star about 20 
times brighter than the 
sun. 


Go V A sun-like star but a bit 
hotter. Sun looks just as 
dim as seen from CAS. 


11. Kapteyn’s star 13 
12. Kriiger 60 13 


13. a Aql (Altair) 16 


dR BAA ARB wB AAARSDAA 


14. 1 CAS 18 


4. VISIBLE FROM EARTH WITHOUT BINOCULARS OR TELESCOPE. 
<= NOT VISIBLE WITHOUT TELESCOPIC AID. 
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NAMeé/ 
DESIGNATION 


15. a PsA 
(Fomalhaut) 


16. m Ori (Hassaleh) 


17. w Her 
18. o Lyr (Vega) 


19. 6 Eri 

20. y Vir (Porrima) 
21. n Boo (Mufrid) 
22. B TrA 


23. ¢ Her 
24. a Boo (Arcturus) 


25. 9 Car (HR 4050) 


26. B Gem (Pollux) 


27. B Leo (Denebola) 


28. a Aur (Capella) 


29. y And (Almaak) 


30. t UMi (Talitha) 


4. VISIBLE FROM EARTH WITHOUT BINOCULARS OR TELESCOPE. 


LY 
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= NOT VISIBLE WITHOUT TELESCOPIC AID. 


22 


DISTANCE V/NV_ SPECTRAL CLASS 
LUMINOSITY 


A3 V 


Fé V 


G5 IV 
Ao V 


Ko IV 


G6 Ill 


K3 Ilb 


A7 WV 


COMMENTS 


A white hot star about 
15 times brighter than 
the sun. 


A whitish star similar to 
the sun. 


Sun-like star but larger. 


A hot star white—40 
times brighter than the 
sun. Has a planetary 
debris disk. 


A reddish-orange giant 
star. 


White/yellow normal 
star, hotter than sun. 


A yellow-white star 
larger than the sun. 


Giant star with a white- 
yellow color. 


Sun-like star but larger. 


Giant star with an 
orange color. 


Reddish-orange super 
giant star. 


Red-orange giant star; 
40 times brighter than 
the sun. 


Sun-like star but much 
hotter. 


Yellow giant star 100 
times brighter than the 
sun. 


An orange supergiant 
star. 


A white giant star. 
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Appendix 6 


MORE STAR INFORMATION 


Spectral Type: Stars are very hot masses of luminous gas, mostly 
hydrogen and helium with a pinch of other elements. We study 
their light after passing it through a prism or diffraction grating. 
The color and energy menu of the spectrum, plus the pattern of 
absorption bands in the spectra, can be used to tell a lot about 
the stars. The stars are arranged on a temperature scale related to 
their spectra. The plan, once alphabetical, has been reorganized 
to look like this: 


Luminosity Class: The Luminosity Class of stars is generally 
shown along with the Spectral Class. The reason is that there are 
many. kinds of stars of very similar spectral types. For example, 
consider Betelgeuse and CD-36° 1593. They are both M, spectral 
types. But look at their respective My’s. Betelgeuse is a -7.2 and 
the CD-36° 1593 is a +9.6. The difference in magnitude is about 
17. Each change of magnitude equals a change of 2.512 times in 
brightness. So the difference in brightness between these two 
stars of nearly identical spectral class is 2.512 times itself 17 
times, or (2.512)!7. That is about a 6,500,000 times difference in 
luminosity or power output. Since both stars are the same tem- 
perature, the difference in power output must be due to SIZE! 
Betelqeuse must be gigantic compared to CD-36° 1593. Guess 
what? It is gigantic! 


The Luminosity Class Scheme 
Ia: Most Luminous Supergiants _ Ib: Less Luminous Supergiants 


II: Bright Giants III: Normal Giants IV: Subgiants 
V: Main Sequence Stars, including Dwarfs, but not White Dwarfs. 


Radial Velocity: This is the velocity at which the star and our sun 
are approaching or receding relative to each other. A “+” sign 
indicates the star is moving away from us, relatively speaking; a 
“—"" sign indicates an approaching star. 
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Appendix 7 


BRIGHTEST GALAXIES IN THE LOCAL 


GROUP OF GALAXIES 
starDome | type |_Distance__ 
eerie) 
Home Galaxy All! Spiral (We're in it pal!) 


Feb 15 + 
Nov 15 


M-31 = NGC224 
The Andromeda 


Spiral 730 | 2,380,000 


Galaxy. 
M-33 = NGC98 Feb 15 + Spiral 2,180,000 
Triangulum. Nov 15 


Barred 
Spiral 


Not visible 
from 35°N 


Not visible 
from 35°N 


Visible with 
telescope only 


Large Magellanic 163,000 


Cloud (LMC) 


Small Magellanic 
Cloud (SMC) 


NGC 6822 
IC 1613 
M-110=NGC 20 
M-32=NGC 221 
NGC 185 
NGC 147 


Irregular 196,000 


1,695,000 
2,412,000 
2,380,000 
2,380,000 
2,380,000 
1,988,000 
424,000 
277,000 
750,000 
750,000 
260,800 
277,000 


Irregular 


Irregular 


Elliptical 
Dwarf Elliptical 
Dwarf Elliptical 


Dwarf Elliptical 


Fornax Dwarf Elliptical 
Dwarf Elliptical 
Dwarf Elliptical 
Dwarf Elliptical 


Dwarf Elliptical 


Sculptor 


Leo | 


Leo Il 


Draco 


Sextans Dwarf Elliptical 


KPC = kiloparsec = 3,260 light-years 
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Appendix 8 
GLOSSARY 


ALBEDO: A ratio that compares the total solar radiation falling on a surface 
to the amount reflected from it. Usually expressed as a percentage or a 
decimal. The more reflective a planet's surface, the brighter it appears. 
Venus, which is always covered by white clouds, reflects 65% of the sunlight 
that hits it; and that is why it looks so bright. Notice in Appendix 1 that the 
moon has a low albedo compared to most of the planets. Can you imagine 
what our nights would be like if the moon had an albedo like Venus? 
ASTRONOMICAL UNIT, AU: Means the average distance from the earth to 
the sun or about 92,975,680 miles or 149,597,870 km. 

CELESTIAL EQUATOR: The earth’s equator projected into space. Used to 
divide the celestial sphere into two halves: the northern and southern 
celestial spheres. 

CELESTIAL MERIDIAN: The celestial meridian is the observer's longitude 
line projected into space onto the celestial sphere. It is an imaginary 
ascension line which runs through the north point, the zenith, and the 
south point. 

DENSITY: This is a measure of how much matter is packed into a given 
space. The density of water has a value of 1.0. Objects denser than water 
will sink. Notice that the planet Saturn would float if there were a pond big 
enough to hold it. Which planet is the most dense? 

ECLIPTIC: The apparent path of the sun through the sky during a year’s 
travel time. 

GRAVITY: This is a measure of how strongly a planet attracts objects. The 
earth is used as a standard. Notice that the gravity is related directly to the 
mass of the planet. More mass, more gravity! 


MASS: @ means the earth. The mass or amount of material in the earth is 
used as a standard to judge mass of other planets. Note in Appendix 1 that 
Jupiter is the most massive planet but it is still 1,000 times less massive than 
the sun. 

ORBITAL ECCENTRICITY: How much an orbit’s path departs from a circle. 
The most circular orbit is that of Venus and Uranus; the least circular is that 
of Pluto. 

PERIOD OF REVOLUTION: How long it takes a planet to revolve around the 
sun. 

ROTATION PERIOD: This is a measure of how long it takes the object to 
turn completely on its axis, one time. Notice that the giant gaseous planets 
of Jupiter, Saturn, Uranus and Neptune are all rapid rotators. 

ZENITH: The point in the sky directly overhead. When you move, your 
zenith moves—it is always directly above you. 

ZODIAC: An imaginary band in the night sky which is 18 degrees wide and 
contains the paths of all planets except Pluto. The Zodiac has the ecliptic as 
its central line and is divided into 12 constellations. 
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APPENDIX 9 
REFERENCES AND SOURCES 


The following list contains the addresses and phone numbers of 
places you can write or call for up-to-date information that will 
help you go further and faster in your quest for knowledge about 
the universe around you. 


ASTRONOMY 

21027 Crossroads Circle 
P.O. Box 1612 

Waukesha, WI 53187-1612 
(800) 533-6644 


ASTRONOMICAL CALENDAR 
Available from: 

Astronomical Workshop 
Furman University 
Greenville, SC 29613 

(803) 294-2208 


SKY AND TELESCOPE 

P.O. Box 9111 

Belmont, MA 02178-9918 
(800) 253-0245 


SCIENCE NEWS 
Science Service Inc. 
1719 N. Street N.W. 
Washington DC 20036 


GUIDE: CD-ROM STAR CHART Version 2.0 
PROJECT PLUTO 

Ridge Road Box 1607 

Bowdoinham, ME 04008 

(207) 666-5750 


STAR-HOPPING FOR BACKYARD ASTRONOMERS 
Sky Publishing Corp 

P.O. Box 9111 

Belmont, MA 02178-9111 

(800) 253-0245 
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DISTANT SUNS FOR MICROSOFT WINDOWS™ 
Virtual Reality Laboratories, Inc. 

2341 Ganador Court 

San Luis Obispo, CA 93401 

(805) 545-8515 


OBSERVER’S HANDBOOK 1994 (ANNUAL) 

Published by the Royal Astronomical Society of Canada 
136 Dupont Street 

Toronto, Ontario M5R 1V2 

CANADA 


JET PROPULSION LABORATORY 
TEACHER RESOURCE CENTER 
Mail Stop CS-530 

4800 Oak Grove Drive 
Pasadena, CA 91109 

(818) 354-6916 


NATIONAL SPACE SCIENCE DATA CENTER 
NASA GODDARD SPACE FLIGHT CENTER 
Mail Code 933.4 

Greenbelt, MD 20771 

(301) 286-6695 

FAX (301) 286-4952 


LUNAR AND PLANETARY INSTITUTE 

CENTER FOR RESEARCH AND INFORMATION SERVICES 
Houston, TX 77058-1113 

(713) 486-2136 


HOLIDAY FILM CORPORATION 
12607 E. Philadelphia St. 
Whittier, CA 90601 

(800) 345-6707 


THE VIDEOTAPE COMPANY 
10523-45 Burbank Blvd. 
North Hollywood, CA 91601 
(818) 985-1666 

Attn: David Rogers 
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6538-0-A 


BULB REPLACEMENT 


IMPORTANT! 


Make sure the prongs of the bulb 
are aligned with the two holes 


Suggestion for replacement bulbs: 
Mini Maglite AA™ Flashlight Lamp 
Model #LM2A001 
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© Copyright 1994 ExploraToy. 
All rights reserved. Printed in China for ExploraToy, 
Dominguez Hills, CA (USA) 
St Albans, Herts. (UK) » Toronto,Ontario (CANADA) 
No 6538 


PLANETARY FINDER CHARTS 


Planets just to the right of the sun rise just before dawn. Planets to the left are visible in the west after sunset, a period called dusk. 


© Copyright 1994 ExploraToy. All rights reserved. 
Planetary Finder Charts created by David Chandler 
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Awesome Antworks 


BEAKMAN'S 
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Printed in China Xy ‘ dé 


Creature Catcher 
No. 6543 


Quiz Books 
No. 6586, 6587 


InQuizator 
No. 6585 


Cosmic Observing Station 
No. 6534 


\ ae 


ExploraScope 
No. 6535 


Deluxe ExploraScope 
Activity Set 


NS 


Photon Doodler 
No. 6546 


QUESTIONS ?? 
COMMENTS ?? 


Call our consumer 
hotline for a 


GUARANTEED 
QUICK RESPONSE! 


1-800-995-9290 


7:00 AM - 3:00 PM 
California Time Zone 
(Pacific Time) 
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